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A question paper forming apparatus, includes: an 1image read-
ing unit that reads an 1image of a question original in which a
character string for constituting an answer of a question 1s
designated by marking; an answer list forming umt that
extracts the character string from the image data of the ques-
tion original to form an electronic data of an answer list; a
question sentence forming unit that deletes the character
string from the 1mage data of the question original and that
sets an answer column to a portion where the character string
1s deleted, so as to form an electronic data of a question
sentence; and a printing unit that prints out an answer docu-
ment which contains the electronic data of the answer list and
the electronic data of the question sentence as a question
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QUESTION PAPER FORMING APPARATUS
AND QUESTION PAPER FORMING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention 1s related to a question paper forming,
apparatus and a question paper forming method, which are
suitably applied to such a case that a question paper 1s formed
by using materials held by a user.

2. Description of the Related Art

In connection with current progress 1n information com-
munications which are typically known as the Internet, cor-
respondence education systems using computers have been
largely carried out. As to these correspondence education
systems, for instance, the below-mentioned patent publica-
tion 1 has proposed such a correspondence education system
equipped with a grading means for grading an answer with
respect to an examination question, and an information pro-
cessing means for variably setting a degree of difficulty as to
an examination question which will be transmitted next time
in response to a graded result obtained by the grading means
in order to distribute such a text made by considering a learn-
ing level of a learning person and a progress condition of the
learning person.

On the other hand, 1n one-to-one type coaching schools
where teachers are faced to pupils in an one-to-one corre-
sponding relationship, and also in educational fields, the fol-
lowing opportunities may occur. That 1s, the teachers form
question papers which may be properly fitted to learning
capability and learning targets of individual pupils 1rrespec-
tive of workbooks and collections of questions, which are
published by teaching material publishers, and the like. Then,
the teachers pass the question papers to the pupils in order to
answer these questions. In particular, such a question is called
as a “treating question”, while this question causes a pupil to
repeatedly answer the question of a learning field, or a learn-
ing section, in which the pupil 1s very weak. Such an action
that the above-explained “treating question” 1s described in a
question paper and the pupil answers this “treating question™
may constitute an eflfective means 1n order to improve the
learning capability of the pupil.

Conventionally, a sequential operation for forming the
above-described question paper 1s roughly carried out as fol-
lows: That 1s, first of all, if such a material 1s found out in
which a sentence suitable for forming a question has been
described, then the relevant portion and/or the relevant page
of this material are copied on a paper, so that an original (will
be referred to as “question original™ hereinatter) which con-
stitutes abase of a question paper 1s obtained. Next, after
character strings which are wanted to be employed as answers
ol questions are searched 1n the acquired question original
and are stored 1n another paper in order to judge as to whether
answers are correct, or not after a test 1s accomplished, these
character strings are deleted from the question original by
using a write-out fluid, a revising pen, a revising tape, or the
like. Next, numbers are applied to portions from which the
character strings have been deleted, and an answer column 1s
provided. Next, the question original where the answer col-
umn has been provided 1s copied to a paper, so that a question
paper may be obtained.

SUMMARY OF THE INVENTION

The present invention provides an question paper forming,
apparatus and method 1n which a question paper can be
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2

formed 1n a simple manner and within a short time, while
excessively heavy workloads are not given to a question form-
Ing person.

The invention may provide a question paper forming appa-
ratus, including: an 1image reading unit that reads an 1image of
a question original in which a character string for constituting
an answer of a question 1s designated by marking; an answer
l1st forming unit that extracts the character string designated
by the marking from the image data of the question original
and that forms an electronic data of an answer list by the use
ol the extracted character string; a question sentence forming
unit that deletes the character string designated by the mark-
ing from the image data of the question original and that sets
an answer column to a portion where the character string 1s
deleted, so as to form an electronic data of a question sen-
tence; and a printing unit that prints out an answer document
which contains the electronic data of the answer list and the
clectronic data of the question sentence as a question paper on
separate papers respectively.

The invention may provide a question paper forming
method, including: reading an 1image of a question original in
which a character string for constituting an answer of a ques-
tion 1s designated by marking; extracting the character string
designated by the marking from the image data of the ques-
tion original; forming electronic data of an answer list by the
use of the extracted character string; deleting the character
string designated by the marking from the image data of the
question original; setting an answer column to a portion
where the character string 1s deleted to form electronic data of
a question sentence; and printing out an answer document
which contains the electronic data of the answer list and the
clectronic data of the question sentence as a question paper on
separate papers respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiment may be described 1n detail with reference to
the accompanying drawings, in which:
FIG. 1 1s a block diagram for showing an arrangement of a

question paper forming apparatus according to an embodi-
ment mode of the present invention;

FIG. 2 1s a diagram for indicating an example of a question
original;

FIG. 3 1s a block diagram for representing an internal
arrangement ol an 1mage processing unit;

FIG. 4 1s a flow chart for describing a question paper
forming method according to the embodiment mode of the
present invention;

FIG. § 1s a diagram for showing a registration example for
an answer list of a character list;

FIG. 6 1s a diagram for representing a forming example of
a question paper; and

FIG. 7 1s a diagram for showing a question original before
marking 1s written.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to drawings, specific embodiments will be
described 1n detal.

FIG. 1 1s a block diagram for indicating an arrangement of
a question paper forming apparatus according to an embodi-
ment mode of the present invention. The question paper form-
ing apparatus shown in the drawing has been mainly arranged
by providing an 1image reading unit 1, a database unit 2, an
image processing unit 3, a data managing unmit 4, a printing
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unit 5, and a user interface unit (will be referred to as a “Ul
unit” hereinafter) 6. These function units have been con-
nected to a common bus.

The 1mage reading unit 1 reads an 1mage of a question
original which 1s used so as to form a question paper. The
image reading unit 1 1s arranged by employing a scanner
apparatus for optically reading an 1mage of a question origi-
nal, so that image data (scan data) of this optically read
question original 1s produced.

FI1G. 2 1s a diagram for indicating an example of a question
original 7. The question original 7 shown 1n this drawing
contains sentences (sentences which constitute base of ques-
tion sentence) in which character stings for constituting
answers ol questions are designated by marking 8. The ques-
tion original 7 1s obtained by that a forming person (teacher
etc.) who tries to form a question paper finds out materials (for
example, reference book, teaching material, literature, maga-
zine, newspaper etc.) i which sentences suitable for a so-
called “blank-filling question” have been written. As to the
question original 7, for instance, 1n such a case that while a
material for constituting the base of this question original 7
belongs to possession of a question forming person, there 1s
no problem even if the marking 8 1s written on this original
plane, this material may be used as the question original 7.
Also, when there 1s a problem that the marking 8 1s written,
either a relevant page or arelevant plane of the material where
the above-explained character strings have been described 1s
copied to produce an output paper, and then, this output paper
may be alternatively used as the question original 7.

The marking 8 corresponds to such a marking which 1s
previously written into the sentences contained 1n the ques-
tion original 7 by the question forming person in order to
individually designate character strings which are wanted to
be used as answers of blank-filling questions when a question
paper 1s formed. In an example shown 1n this drawing, these
character strings are “Hokkaido”, “mandarin orange”,
“Aomori prefecture”, “Hokkaido™, “Kagoshima prefecture”,
and “Aichi prefecture.” The marking 8 1s written by employ-
ing a pen using predetermined color ik which has been
previously set, more preferably by employing a pen (fluores-
cent pen) using semi-transparent fluorescent ink, a line
marker, and the like. As to colors of fluorescent 1nk, various
sorts of colors are provided, e.g., yellow, light blue, pink,
orange, yellowish green, blue, red, green, etc. Although no
limitation 1s basically made in usable colors, 1t 1s required that
colors which are used to write the marking 8 have been preset
in the question paper forming apparatus.

Also, 1 order to improve a sumplification of processing
operation, 1t 1s desirable to previously unity (rule) designating
systems of character strings for writing the marking 8. In this
embodiment mode, as one example, such a system for desig-
nating a character string by the marking 8 of an underline has
been employed. It should be noted that in addition to this
underline marking system, for instance, a system for desig-
nating a character string by way of marking painted over with
fluorescent ik may be alternatively employed, or another
system for designating a character string by marking made of
a rectangular surrounding line may be alternatively
employed. Also, 1t 1s possible to employ a structure capable of
exclusively setting a system for designating a character string
by the marking 8 among these plural designating systems in
response to a favorite of a question forming person. In the
case that a newspaper, a magazine, and the like are employed
as a question original, since there are many possibilities that
items which are not used as questions are contained around
the question original, either an area to be used or an unnec-
essary area may be designated to be extracted, or excluded by
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4

employing such a rule which 1s different from a designating
system of a character string which constitutes a question, for
example, surrounding of an area by using a specific color.

The database unit 2 1s employed so as to hold and store
thereinto various sorts of data. The database unit 2 1s consti-
tuted by employing, for example, a large capacity storage
apparatus such as a hard disk drive. In addition to the function
capable of storing thereinto data, the database unit 2 1is
equipped with a function capable of processing (reading,
updating, deleting, retrieving, and the like) the stored data.

The image processing unit 3 1s to perform various sorts of
1mage processing operations by employing image data of a
question original read by the image reading unit 1. As 1ndi-
cated 1n FIG. 3, the image processing unit 3 has been provided
with a marking extracting unit 11, a marking position speci-
ftying unit 12, a character string extracting unit 13, a list
registering unit 14, a character string deleting unit 15, and an
answer column setting unit 16 as a portion of the image
processing function. Among these function units, the marking
extracting unit 11, the marking position specifying unit 12,
the character string extracting unit 13, and the list registering
unit 14 constitute an answer list forming means according to
the present invention. Also, the marking extracting unit 11,
the marking position specitying umt 12, the character string
deleting unit 15, and the answer column setting unit 16 con-
stitute a question sentence forming unit according to the
present invention.

The marking extracting unit 11 1s to extract an image of
marking 8 from the image data of the question original 7 read
by the image reading unit 1. The marking position specifying
umt 12 specifies a position (namely, 1mage position) of the
marking 8 extracted by the marking extracting unit 11.

The character string extracting unit 13 1s to extract such a
character string which 1s designated by the marking 8 at the
position of the marking 8 specified by the marking position
speciiying unit 12. The list registering unit 14 1s to register
such a character string extracted by the character string
extracting 13 into a character string of the answer list in the
case that a question paper 1s formed by the question paper
forming apparatus. The data of the character string which 1s
registered 1n the character string list of the answer list by the
list registering unmit 14 constitutes electronic data of the
answer list, and then, this electronic data 1s transmaitted to the
printing unit 5 as print purpose data of an answer document.
The answer document implies such a document which con-
tains the character string data (electronic data of answer list)
registered 1n the character string list of the answer list by the
list registering umt 14. As a mode of an answer document,
such a document that character strings indicative of answers
are merely listed may be employed. Alternatively, for
example, another mode of this answer document may be
employed 1n which a character string of answers have been
embedded with a predetermined color (for example, red
color) 1n an answer column of a question sentence. Also, all of
answers ol a question paper (question sentence) may be
printed out as the answer document. In addition thereto, one
answer, or a portion of answers may be alternatively printed
out as the answer document.

The character string deleting unit 15 1s to delete an image of
a character string at the position of the marking 8 specified by
the marking position specitying umt 12, while this character
string 1s designated by the above-explained marking 8. The
answer column setting unit 16 1s to set an answer column to
such a portion where a character string has been deleted by the
character string deleting unit 15. The image data of the ques-
tion original 7 where the answer column has been set by the
answer column setting unit 14 constitutes electronic data of
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the question sentence, and then, this electronic data 1s trans-
mitted to the printing unit S as print-purpose data of a question
paper.

The data managing unit 4 1s to manage various sorts of data
by employing the database unit 2. Every time a question paper
1s formed by the question paper forming apparatus, as one of
management items of the data managing unit 4, this data
managing unit 4 applies such an i1dentification information
(specific information) which can exclusively specily the
above-explained question paper, and registers the applied
identification information 1nto the database unmit 2 in corre-
spondence with the electronic data of the question paper. As
the 1dentification information, for example, such an informa-
tion may be employed which 1s formed by combining an 1D
number, a name of a question forming person as to a question
paper, a forming day and time, an answering person name of
a question (name of pupil), and the like with each other.
Among these 1tems, 1t 15 so assumed that both the ID number
and the name of the question forming person as to the ques-
tion paper are automatically produced inside the question
paper forming apparatus. Also, it 1s assumed that while a
question paper 1s formed, a question forming person previ-
ously inputs both the name of the question forming person
and the name of the answering person by using the Ul unit 6.

The printing unit 3 1s to print out image data on a paper by
employing such a printing material as ink and toner. The
printing unit 5 1s arranged by employing a printer engine
which prints 1mage data 1n accordance with an electrophoto-
graphing system, while the electrophotographing system 1s
typically known as the Xerography system.

The UI unit 6 constitutes a user interface through which a
user who uses the question paper forming apparatus imputs
various sorts of information, and various sorts of information
are displayed with respect to the user. The Ul unit 6 is
arranged by an input operation unmt having various sorts of
buttons, switches, keys, and the like; and a display unit such
as a liquid crystal display.

The question paper forming apparatus with employment of
the above-described arrangement may be realized by employ-
ing an image forming apparatus, for istance, a digital color
copying machine, a digital color composite function appara-
tus, and the like. In addition thereto, the question paper form-
ing apparatus may be realized by combining a scanner appa-
ratus, a PC (personal computer), and a printer apparatus with
cach other.

FI1G. 4 1s a flow chart for describing a concrete sequential
operation (question paper forming method) 1n the case that a
question paper 1s formed by employing the question paper
forming apparatus according to the embodiment mode of the
present invention. First, the question original 7 provided with
the marking 8, which 1s exemplified 1n FIG. 2, 1s set on an
original base (not shown in detail ) of the image reading unit 1,
and a commencement of a process operation 1s instructed by
operating the button and the like of the UI unit 6, so that the
image of the question original 7 1s read by the 1image reading
unit 1 (step S1).

Next, the image processing unit 3 performs the below-
mentioned process operation by employing the image data of
the question original 7 read by the image readmg unit 1. First,
the marking extracting unit 11 extracts an image of marking 8
from the image data of the question original 7 (step S2). The
image extraction of the marking 8 1s carried out by extracting
such an 1image having a predetermined color which has been
previously set from the image data of the question original 7.
For example, in the case that the predetermined color has been
set to an orange color, an 1mage having an orange color 1s
acquired from the image data of the question original 7 1n
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6

correspondence with this color setting condition 1n order to
extract the image of the marking 8.

Next, a position of the marking 8 extracted by the marking
extracting unit 11 1s specified by the marking position speci-
tying unit 12 (step S3). The marking position speciiying unit
12 specifies (calculates) the position of the marking 8 in such
a manner that with respect to the image data of the question
original 7 read by the image reading unit 1, for example,
two-dimensional coordinate axes are set while a position of a
left upper corner of an 1mage reading area read by the image
reading unit 1 1s set as an origin, and then, the above-de-
scribed position of the marking 8 1s specified on the coordi-
nate axes based upon coordinate data (x, y). In this case, 1
marking 8 for designating a character string 1s written 1n an
underline form, then positions of both edge portions of this
underline are specified as the positions of the marking 8. Also,
although not shown 1n the drawings, 1f marking for designat-
ing a character string 1s painted over, or 1s written by a rect-
angular surrounding line, then positions of both edges of a
painted-over area, or a surrounded area are specified as the
positions of the marking 8, or both a position of an upper right
corner and a position of a lower right corner are specified as
the positions of the marking 8.

Subsequently, at the position of the marking 8 specified by
the marking position specitying umt 12, the character string
designated by this marking 8 1s extracted by the character
string extracting unit 13 (step S4). As previously explained, in
such a case that the system for designating the character string
by the marking 8 of the underline 1s employed, the extraction
of the character string 1s carried out by extracting such a
character string which 1s underlined by the marking 8. Also, 1n
such a case that the system for designating the character string
by the marking painted over with the fluorescent ink 1s
employed, an extraction of this character string 1s carried out
by extracting such a character string painted over with the
marking. Also, 1n such a case that the system for designating
the character string by the marking written by the rectangular
surrounding line 1s employed, an extraction of this character
string 1s carried out by extracting such a character string
which 1s surrounded by the marking. Also, 1n the character
string extracting unit 13, the character strings are sequentially
extracted from the upper left corner portion toward the lower
right corner within the 1image data of the question original 7,
and further, numbers which are specific to the respective
character strings are allocated to these character strings 1n
accordance with extracted sequences thereof, for example,
serial numbers are successively allocated to these character
strings from a first number. As a result, 1n such a case of the
above-explained question original 7 exemplified 1n FIG. 2,
the number of “1” 1s allocated to a character string of “Hok-
kaido™ located onthe upper side of the question original 7; the
number of “2” 1s allocated to a character string of “mandarin
orange”’; the number o1 *3” 1s allocated to a character string of
“Aomori prefecture”; the number of “4” 1s allocated to a
character string of “Hokkaido™ located on the lower side of
the question original 7; the number of “5” 1s allocated to a
character string of “Kagoshima prefecture”; and the number
of “6” 1s allocated to a character string of “Aichi1 prefecture”,
respectively.

The extracting process operation of the character string by
the character string extracting unit 13 may be carried out by
directly acquiring the 1image data (scan data) of the character
string designated by the marking 8. Preferably, such an
extracting process operation 1s desirable that the 1mage data
(scan data) of the question original 7 read by the image
reading unit 1 1s converted into text data by an OCR (Optical
Character Reader) process operation, and then, the character
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string designated by the marking 8 1s extracted from the
converted text data. Further, while an error conversion
occurred 1n the case that the OCR process operation 1s carried
out 1s considered, 1t 1s preferable that the image data of the
question original 7 1s converted into text data by combining
the OCR process operation with the natural language process
operation. In particular, since these are Kanji characters

whose shapes are resembled to each other in a Japanese
sentence containing Kanj1 characters, character strings con-
tained in the 1image data can be correctly extracted as text data
by combining the natural language process operation using a
dictionary of Japanese languages.

Next, the character string extracted by the character string

extracting unit 13 1s registered in the character string list of the
answer list by the list registering unit 14 (step S5). As aresullt,
clectronic data of the answer list 1s formed. The character
string list of the answer list implies that character strings are
listed, and these character strings constitute answers of a
question paper which will be presently formed. This character
string list constitutes original data of the answer list. For
instance, as indicated in FIG. 5, character strings (answers)
are registered 1n this character string list 1n correspondence
with answer numbers of questions. As these answer numbers,
numbers allocated to the respective character strings in the
character string extracting unit 13 are applied.

Subsequently, with respect to the 1image data of the ques-
tion original 7 read by the image reading unit 1, at the position
of the marking 8 specified by the marking position specitying
unit 12, an 1mage of the character string designated by this
marking 8 1s deleted by the character string deleting unit 15
(step S6). The deleting process operation of the character
string by the character string deleting unit 15 may be carried
out by converting the image data of the character string des-
ignated by the marking 8 into invalid data. Concretely speak-
ing, all of pixel values of the image data of the question
original 7 read by the image reading unit 1 are converted into
zero values, so that this character string can be deleted.

Next, the answer column setting umt 14 sets an answer
column to such a portion that the character string has been
deleted by the character string deleting unit 12 with respect to
the above-described 1mage data of the question original 7
(step S7). As aresult, electronic data of the question sentence
1s formed. For example, as previously described, setting of the
answer column may be carried out 1n such a manner that an
image 1s attached to the portion where the character string has
been deleted, while this 1image indicates that this portion
corresponds to the answer column. In this embodiment mode,
as exemplified 1n FIG. 6, since images made of rectangular
frame lines are attached to such portions which should be set
to the answer columns, answer columns 9 are provided 1n the
image data of the question original 7. In this case, a dimension
of an 1image made of a frame line may be made substantially
equal to a dimension of an image of a character string deleted
by the character string deleting unit 12. Also, in the case that
images of frame lines are attached, answer numbers are added
inside these frames. As to the answer numbers added 1n this
case, as previously explained, the numbers allocated to the
respective character strings by the character string extracting
unit 13 are applied. It should also be noted that as to answer
columns contained in a sentence, these answer columns may
be alternatively indicated by images other than the frame line
(for example, image written by brackets). With execution of
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the above-described process operations, the process opera-
tions of the 1mage processing unit 3 as to one sheet of the
question original 7 are accomplished.

Next, the data managing unit 4 applies (produces) 1denti-
fication information which 1s specific to the present process
operation for forming the question paper, and then, registers
(stores) the produced 1dentification mnformation in the data-
base unit 2 1n correspondence with the electronic data of the
question paper (step S8). The electronic data of the question
paper which 1s registered 1n the database unit 2 contains both
the electronic data of the question sentence to which the
answer column has been set by the answer column setting unit
14 and the electronic data of the answer list which has been
registered 1n the list by the list registering unit 14.

Thereatter, while the electronic data registered in the data-
base unit 2 by the data managing unit 4 are employed, namely
both the image data of the answer list and the electronic data
of the question sentence are employed, these electronic data
are printed out on separate papers by the printing umt 5
respectively (step S9). As aresult, as indicated in FIG. 3, such
an answer document where the character lists for constituting
the answers have been grouped in the list form, and as 1ndi-
cated 1n FIG. 6, such a question paper 10 where the numbers
from “1” to “6” have been applied to the answer columns
(contents of frames lines) 9 of the sentences for constituting
the question sentences are obtained. In this example, the
process operation of the step S9 1s carried out after the process
operation of the step S8 has been performed. Alternatively,
this sequence may be reversed.

As previously described, in accordance with the question
paper forming apparatus and the question paper forming
method related to the embodiment mode of the present inven-
tion, the question original 7 1n which the marking 8 has been
written by the underlines, or the like to the portions of the
character strings which are wanted to be used as the answers
of the questions 1s set to the question paper forming apparatus
by way of the operation similar to that of a general-purpose
copying machine, and the commencement of the reading
operation for the mmage of this question original 7 1is
instructed, so that both the question paper and the answer
document can be acquired at the same time. As a conse-
quence, the question paper can be formed 1n a simple manner
and 1n a short time without forcibly giving excessive work-
loads to the question forming person.

Also, since the electronic data (namely, both electronic
data of question sentence and electronic data of answer list) as
to the formed question paper are registered 1n the database
unit 2, when the user refers to the electronic data of this
question paper later, the user can grasp the forming day and
time (time period) of the question paper, the name of the
question forming person, and the name of the answering
person based upon the identification information registered in
correspondence with this question paper. Furthermore, when
a question paper 1s printed by the printing unit 5, the 1denti-
fication information defined in correspondence with this
question paper may be utilized so as to manage other data 1n
such a manner that this 1dentification information 1s embed-
ded 1n the image of the question paper by employing an
information embedding techmique such as, for example,
“Glyph Code®.”

It should also be noted that while the color of the marking
8 has been preset to the question original 7, when the marking
8 1s extracted, since the 1image having the preset color is
acquired, the image of the marking 8 i1s extracted in the
above-described embodiment mode. However, the present
invention 1s not limited only to this embodiment mode. For
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instance, the image of the marking 8 may be alternatively
extracted in accordance with the following manner. That 1s, as
indicated 1n FIG. 7, while an 1image of a question original 7
before the marking 8 1s written 1s read by the image reading
unit 1, 1mage data of this read image may be registered
(stored) 1in the database unit 2 as original image data; and 1n an
extracting process operation of the marking 8, the image of
the marking 8 may be alternatively extracted by making a
difference between image data of the question original 7
which has been read with the marking 8 and the original
image data (namely, image data of question original 7 which
has been read without marking 8) which has been previously
registered in the database unit 2. Also, in the above-described
embodiment mode, the character strings which constitute the
answers are grouped 1n the list form, and the grouped char-
acter strings are printed out as the answer document. Alter-
natively, the grouped character strings may be synthesized
with the electronic data of the question paper, and the answers
corresponding thereto may be synthesized with the answer
column portion 1n, for example, a red color, and then, the
resultant data may be outputted. Also, the present invention 1s
not limited only to such an example that all of the answers
contained in the question paper are outputted as the answer
list, but may be realized 1n such a manner that either one or a
portion of these answers are printed out as the answer docu-
ment. Similarly, the present invention 1s not limited only to
such a case that all of the read question originals are printed
out as the question paper, but may be realized by that only a
portion of these read question originals 1s printed out.

Also, 1n the question paper forming method (flow chart of
FIG. 4) according to the above-explained embodiment mode,
as to the plurality of marking 8 written 1n the question original
7, the extracting process operation for the marking 8 (step
S2), the specitying process operation for the marking position
(step S3), the extracting process operation for the character
string (step S4), the registering process operation to the char-
acter string list (step S5), the deleting process operation of the
character string (step S6), and the setting process operation of
the answer column (step S7) are grouped as a single step
which 1s executed. Alternatively, in addition to the above-
explained process operation, each of the above-explained
process operations (namely, process operations defined from
step S2 to S7) may be repeatedly carried out with respect to
cach of the plural marking 8.

The entire disclosure of Japanese Patent Application No.
2005-1845277 filed on Jun. 24, 2005 including specification,
claims, drawings and abstract 1s incorporated herein by ret-
erence 1n 1ts entirety.
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What 1s claimed 1s:

1. A question paper forming apparatus, comprising:

an 1mage reading unit that reads an 1image of a question
paper, the question paper including text 1n which a char-
acter string for constituting an answer ol a question 1s
designated by a mark;

an answer list forming unit that extracts the character string
designated by the mark from the question paper and that
forms an electronic data of an answer list by the use of
the extracted character string;

a question sentence forming unit that deletes the character
string designated by the mark from the question paper
and that sets an answer column to a portion where the
character string 1s deleted, so as to form an electronic
data of a question sentence; and

a printing unit that prints out an answer document which
contains the electronic data of the answer list and the
clectronic data of the question sentence as the question
paper on separate papers respectively.

2. The question paper forming apparatus as claimed 1n

claim 1, further comprising:

a registering unit that registers into a database the elec-
tronic data of the answer list formed by the answer list
forming unit and the electronic data of the question
sentence formed by the question sentence forming unit.

3. A question paper forming method, comprising:

reading an 1mage of a question paper, the question paper
including text in which a character string for constituting,
an answer of a question 1s designated by a mark;

extracting the character string designated by the mark from
the question paper;

forming electronic data of an answer list by the use of the
extracted character string;

deleting the character string designated by the mark from
the question paper;

setting an answer column to a portion where the character
string 1s deleted to form electronic data of a question
sentence; and

printing out an answer document which contains the elec-
tronic data of the answer list and the electronic data of
the question sentence as the question paper on separate
papers respectively.

4. A question paper forming method as claimed 1n claim 3,
turther comprising: registering 1nto a database the electronic
data of the answer list and the electronic data of the question
sentence.
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